High developmental rates of vitrified bovine oocytes following parthenogenetic activation, in vitro fertilization, and somatic cell nuclear transfer.
Successful cryopreservation of mammalian oocytes would provide a steady source of materials for nuclear transfer and in vitro embryo production. Our goal was to develop an effective vitrification protocol to cryopreserve bovine oocytes for research and practice of parthenogenetic activation, in vitro fertilization, and nuclear transfer. Bovine oocytes matured in vitro were placed in 4% ethylene glycol (EG) in TCM 199 plus 20% fetal bovine serum (FBS) at 39 degrees C for 12-15 min, and then transferred to a vitrification solution (35% EG, 5% polyvinyl-pyrrolidone, 0.4 M trehalose in TCM 199 and 20% FBS). Oocytes were vitrified in microdrops on a precooled (-150 degrees C) metal surface (solid-surface vitrification). The vitrified microdrops were stored in liquid nitrogen and were either immediately thawed or were thawed after storage for 2-3 wk. Surviving oocytes were subjected to 1) parthenogenetic activation, 2) in vitro fertilization, or 3) nuclear transfer with cultured adult fibroblast cells. Treated oocytes were cultured in KSOM containing BSA or FBS for 9 to 10 days. Embryo development rates were recorded daily and morphologically high-quality blastocysts were cryopreserved for nuclear transfer-derived embryos at Day 7 or Day 8 of culture. Immediate survival of vitrified/thawed oocytes varied between 77% and 86%. Cleavage and blastocyst development rates of vitrified oocytes following in vitro fertilization or activation were lower than those of the controls. For nuclear transfer, however, vitrified oocytes supported embryonic development as equally well as fresh oocytes.